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2. BINARY ENCODING OF XML DATA
Y-
VEH
9&
@&
4£&Yﬃ#5*+
469
5R&-
'9/*&:)

09ﬁ
?c
:1d9R /*
*9]gﬀ!
4h 64
ﬃf9/*&:


4D?ﬃ
:O5QS&-2
&ﬃ/1TU
7TYﬂDﬂK 0

ﬀ&2&-
;VEH
9&
;
0)
690
TY-*-&:Nc
%]

ﬂ
	9]ﬁﬃ
0
:*&
4*f
690
9
Z&
ﬀ*1P*09M&-0
'VJH
90D&
= /*
dTY-0D*-M /*
GM
0)
690
9BZ&
ﬀ*O
2.1 Encoding XML Data
Y-
Nﬃ
	9
ﬀl#=VEH
9&
BR&¢ﬂDﬂaTÂ9K*&:+

?c
R&

0


&G#(ﬃÃ&-
+D0#(%*&ﬃﬁ&-

9fﬀ>&-
l9K&:R
09

&+D a?c
 
4#(ﬃ*4
ﬀO` '`
?c
49iqﬃﬃ1Jo*e1Epﬃ1F*e1Eo1
pﬃ1K©1Kﬃ§1J*"1e&-
7gﬀ!
+ 6
4D0ﬁM 
#$ﬃ%
Gi%
9K&:*/*
Yﬀ
5 a?c
499
:ﬂ7@=!0ﬁRﬀ&
?eﬂ)
K
9fﬂS
ﬂﬁh*-
4
ﬀOZY-0
MVJH
90D&
+
069
*  0ﬂD
4*

069ﬁ.-0

`!0.-l&-K*&Y&-0
`ﬂ"*
ﬂdﬃ#Ph069
Y6*B

 !0&
9%
ﬀ*ﬂ%&l
/*0ﬂD

3
ﬀ&`gﬀ!
4M 64
ﬁ]&`&-



4D?ﬃ
:O
QS&-+ K* 
4+TE
%9>0ﬃ&R9&ﬁ!-<
&STE

&&!&
4
*09B
ﬂ

4@&d069
:1C*9l
#(
4ﬂl&&:*ﬁﬃ2B&-
=
4&2#K&-

 K 
BÄ.O7Z
9&ﬁ!-h&"TUB&"ﬀ 
`ﬃ#UD0#(%*&ﬃ	Z
9K&:ﬃWÅ*Æ^Ç*ÈﬀÉ[Æ^ÈﬀÇSÊ+Ë¾Ì:ÍÎﬃÇ.ÏGÐcÆ^Ë¾ÎcÌ01@&ﬁRﬃ#F
ﬂ

4@&2&:*ﬁ9
Ñ
ÐcÒÓÈﬀÊdË¾Ì:ÍÎcÇ.ÏGÐcÆ^Ë¾ÎcÌ014ﬃ0&D0ﬁ#ﬀ&
,ﬀ&C069
:1ﬀ*09=
469
J&-

B9Á

4@&YT`­@:O
ﬃO2~/}za³/c}³Pz:|0t5u^s/x¿yeza{>|}4u^yes/ÔUY-0
'690
#$ﬃ75&:*&U&:*ﬁGÕ
DG?ﬃ
&ﬃÖ¢×ﬃØ¾ÙﬀÚ8Û¿ÜÛÝ­Þbßcà0Û"á6àaâcÜ[ãä`O
×ﬃØ¾ÙﬀÚD2
&d&&90
&
=&-K&2&-022&!&!0:*ﬂ8#()
%*&ﬃ/OP 90&ﬃK5!0Dﬂ&5&7% l
ﬀ.-+9&4&5&:*ﬁ
&=!0gﬀ!
=ﬀ&
ﬁﬃ
4:1/*09%Ü5D*ﬀ&
ﬁﬃ
4'
 ﬃ09ﬁ
&&-
`&:ﬁÕ7åPÝ­Þbßcà=d&-
`ﬀﬀ&
`
=ﬃ#K&-0
`
069
9l!0)
&

Yﬃ#Õ7åe9á6à:âﬃÜ[ã290
&
F&-
5ﬀ!7
K#e&:*ﬁE&-

 K*&-l#(Â&-0
`6ﬃ&d&&:ﬁÕ71ﬀ0ﬂ!?c
ﬂ@O
Ä
Y-0
E
4690D0ﬁd.-0

Fﬀ*=
J
ﬀDﬂ`
4,@&
49
49`&Y9Á

ﬀ&"*&

*&&0!&
G*09M
ﬂ

ﬀ&2069
:O
Oæ=|t^³PvMu^s/x¿yeza{>|}4u^yes/ÔUY-0
`690
`#(72?*ﬂ!
D7d?c
&
Ö¢×ﬃØ¾ÙﬀÚ8ÛﬀØ(à:çŁÚ6ÜãeÛcÜSàaèeÜYä`O
×ﬃØ¾ÙﬀÚ'K
&/&J&29
0ﬃ&
E&-K*&K&-0/K?eﬂD!0
U#$ﬃ%&ﬃKå
*09BØ¾àaçŁÚ6Ü[ãG90
&
Y&-
=ﬂ
0ﬁﬃ&-lﬃ#K&-
'&
,ﬀ&:O
a
+&-
+
469ﬁﬃ#&:*&&:ﬁZ
4ﬃ9&-
+D4
Mﬃ#*
690
'A(!0&

6L14TU
Jﬀ*=ﬂ6ﬀ&
E&-0
J &D;ﬃ#ﬀ&-
F%&.-0)
0ﬁ
9l&:*ﬁe1P*09M&-0

#(
;90ﬃ&Y
069
=
09M&:ﬁﬃ:O
éê
|0{>·/t^vëeÔ^´µE `
,C* 0ﬂD
61ﬂ
&E!0Eﬂ6N%*&J-aTf&7
4690

&-0
: ﬂ
9/*&:7  ﬁ!
1ŁTY-0

TE
!
!4D 0&
&90&D0ﬁﬃ!0D-	
4&STU
4
	690
GTY&-	&-0
:*
R&:*ﬁeO>:!0  

&-/*&JTU
d% &:*ﬁ7ì4í:íî0Ý/&=@&
4ﬁﬃ
'ﬃ1ﬃì.ííî2&+1ﬃÜSÞbÜSØ(à2&+o1
&ﬀO
Y-0
  &E069
2&:*ﬁﬃﬁ
9+@ÜSÞbÜSØ(àA¾ÜSÞbÜSØ(à@ïLŁ5
069
49h;5?c
&
ÖhÛocÛ4pcÛo;ä`1*09R&-
2?eﬂD!0
%\I`*&:YﬃR&-0
Z
_;5
069
9
Ö<ﬃÛ4ﬃpﬃÛ5\*I'*&:B&-
`Z
_Rä`O
Y-0
*ﬂﬁﬃ&-¤#(ﬃ7&-
VEH
9&

069
7; 

ﬀ&
9hD
ﬂﬁﬃﬃ&-0ðORY-0

690
9>9K&:GTYﬂDﬂU

ﬀ&;&9K*&:

4
?c
dﬂﬃﬁ2TY&-;&-
F9&ﬃ/*=#@&:ﬁﬃ)b&ﬃ)bﬀ&
ﬁﬃ
4/%* 0 ﬁ
&-0
`-
6*9
4:O
ﬃ&
;&-K&dTU
;ﬃ !&
;&-0
=ﬂD
4ﬁﬃ&-Mﬃ#F
ﬂ

ﬀ&d690
*9
?*ﬂ!0
G*9l
9&-
XB&-0
`
069
9M9K*&:O/Y-dD0#(%*)
&	TYDﬂﬂ5
R!0
9	>!0
gﬀ!
ﬀ&; 6
4D0ﬁ%&f**-
?c
R!0)
&:ﬀ&Sﬂd 
#(%*0
B 

90! /12TYﬂDﬂd
l9!
49f
)
&lﬃOB9ñoOBK
ﬃ90ﬁM&-0
ﬂ
ﬁ&-h#$ﬃ%&ﬃ	
ﬀ&:*ﬂ
`0ﬃ)b&
ﬀﬁR
069ﬁ 06
90!
ﬀO
n
aTE
?c
:1/'TE
7ﬂﬂ!)
&:&
9D%&-0
ﬀ&69!4&DK1TE
9&ﬁ!-
&STE

&-
7ﬃﬂ

9Z&-
 aTU
47#5&-
9K*&:)b
90D0ﬁB
?c
4+*9Z&-
ﬃ#5&-0

9/*&:/

4D?ﬃ
:O8Y-0
J9/*&:)¿
490ﬁ2
4?c
8-K*8 aTU
#$!ﬂc4ﬃ 0!)
&:&ﬃZ*0Dﬂ&
=9#(&
U&-0
Y9K&:Yﬁ

4:*&ﬃ`A(#(E
,C ﬂ
ﬀ1
RY').@ﬀ&
* 0 ﬂﬀ*&ﬃ/L1ﬃG&-0

4690D0ﬁ;ﬃ 
:&Dl906

0ﬃ&7

49	&
+ 
4#(ﬃ
9	&
ﬀ*0ﬁ#­*-0DKO]¦U>&-0

&-
=-/*09K1F79/*&:7
4
?c
=-/*=&:*0
9h !0&:*&ﬃ/*ﬂ
ﬂ&Sf*09%ﬀ*0ﬃ&!0Á
'ﬂ"*ﬁ
ﬃ!0@&ﬃ#E9K*&:åe&
ﬀ*0ﬁ
 06
ﬁl'&-
4
#(

4
:*@OY'
4,@&2TU
7TYﬂﬂK9!-aT
&G K
*09lgﬀ!0

069
9+9K&:dl&-0
'
4
?c
5h
&
6*ﬁ#­*-0DKO
2.2 Parsing Encoded XML Data
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3. QUERY PROCESSING OVER ENCODED
XML STREAMS
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3.1 Preliminaries: XPath Queries
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3.2 Query Processor Features
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3.3 Query Processing Algorithm
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4.2 Performance of XML Encoding
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4.4 Scalability of Query Processing Time
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4.5 Query Response Time
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5. RELATED WORK
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